It is shown that a band crossing model provides a reasonable reproduction of all available data on the energy dependence of cross sections "0+"0 interaction. This suggests that nulear molecular resonances may indeed be responsible for the energy dependent 5tructure in this system. Recent measurements!) on gamma radiation deexciting the 6.13 MeV 3-state of 16 0, total fusion cross section data 2 > and the much older elastic scattering data 3 > for the 16 0 + 16 0 nuclear system all show pronounced energy dependent structure at energies above the Coulomb barrier.
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It is our purpose in this short note to clarify the underlying mechanism of the energy dependent structure by applying the band crossing model 4 > (BCM) to all the available data on the 16 0+ 16 0 interaction in consistent fashion. As we shall demonstrate, this suggests that the structure reflects an entrance channel, i.e., quasimolecular resonant contribution for all the data. Figure 1 illustrates the BCM including excitation of the 3-state at E.x=6. in which the orbital angular momentum and the channel spin are aligned. Inasmuch as the wavefunctions of states in the two bands would be expected to mix strongly in the crossing region, this provides a mechanism whereby the unexcited ions in the entrance channel can couple readily to an inelastic exit channel. This schematic discussion can explain the appearance of the systematic structure observed in the gamma-radiation data.
In order to examine the releYance of this model to all the above-mentioned data we have carried through a coupled- .. We have chosen to use a hvo-range \Voods-Saxon shape for the real potential in our model. A short-range repulsive core has parameters Vcore = 100 l\fe V, Rcorc =3.5 fm and acore=0.3 fm; the attractive well has parameters V=16.0+0.014·L (L+l)MeV, R=6.55fm and a=0.5fm. An angular momentum dependent imaginary potential 61 has been used with parameters lV =-0.30E0m, Q = -7.7 MeV and R=6.7fm and .dJ=0.4; this imaginary potential has the same shape as does the attractive one. The coupling strength r 3 has been adjusted to reproduce the observed peak to valley ratios of the rdata. The value thus chosen, y 3 =0.13, is consistent with that previously used 41 in a study of the 12 C+ 16 0 system, )' 3 =0.1.
In Fig. 2 we compare our calculated 31-inelastic excitation function with the r -yield data.U The fact that the measured cross sections are larger than those calculated may reflect cascade and competing reaction contributions to the yield of 3-gamma radiation.
What is gratifying, ho\vever, is that the locations, >Yidths and peaks to valley ratios of the structure that appear to be superimposed on a monotonically increasing background in the experimental data are reproduced very well by the predicted curve.
In Fig. 3 we compare our model predictions with the experimental fusion clata 21 and the 90o elastic scattering data." Obviously we again obtain gratifying agreement. In the center of the figure we also show the calculated contribution to the total fusion cross section from each iden- Resonance energy of each grazing partial wave, where the phase shift becomes 90" and has a positive slope, corresponds to the peak of each partial fusion cross section. We are left to interpret each oscillation of the fusion data as reflecting shape resonances of the grazing partial waves in the entrance channel.
In the past, 6 l the maxima in the 90" elastic scattering data were taken to represent the resonances. As our model demonstrates, it is strongly suggested that the minima actually correspond to the resonances and reflect destructive interference between resonant and background elastic amplitudes. This clearly explains the anticorrelation between the fusion and the 90" elastic scattering excitation function first noted in Ref. 1) .
In summary, a band crossing model have prm·ided quite reasonable reproduction of all available data on the energy dependence of cross sections in the 16 0 + 16 0 interaction. Specifically, this calculation suggests that the fusion structure reflects shape resonances of grazing partial waves in the entrance channel while the structure of inelastic cross sections reflects resonant mixing of wave functions in the band crossing region. We are thus led to conclude that these results suggest that nuclear molecular resonances are responsible for the energy dependent structure in the 16 0+ 16 0 system.
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